Failure to recognize conspecifics in social interactions such as mate choice and aggressive encounters will often result in reduced fitness. Studies on mate choice show that the ability to recognize conspecifics as mates is not universally present at birth, but often needs to be learned. In contrast, little is known about the ontogeny of intrasexual species recognition. To test whether learning influences the recognition of sexual rivals, we compared the aggressive response towards intruders of interspecifically cross-fostered individuals and controls reared by conspecific parents. We simulated territorial intrusion by presenting either a caged individual or playback song near the nest of breeding pairs of great tits, Parus major, and blue tits, P. caeruleus. Great tits reared by blue tit parents responded much more to blue tit stimuli than did great tit controls, and furthermore showed stronger responses to blue tit stimuli than to those of their own species. Blue tits reared by great tits responded much more to great tit stimuli than did blue tit controls. In contrast, blue tits cross-fostered to coal tits, P. ater, did not respond more to coal tits than did blue tit controls. There was a species difference in the response to conspecifics: blue tits cross-fostered to great tits responded more to conspecifics than did cross-fostered great tits. The results were similar for males and females. We conclude that learning influences intrasexual species recognition in these tits.
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The ability to discriminate between conspecifics and heterospecifics is crucial in social interactions and may be important for the establishment and maintenance of premating isolation between species (Ratcliffe & Grant 1983; Price 1998; Irwin & Price 1999) . In particular, correct species recognition is important when choosing a mate and when defending a resource such as a territory. Choosing a heterospecific mate is disadvantageous because hybrid offspring generally have low fitness (Arnold 1997), and heterospecific aggression may be a waste of time and energy (Lynch & Baker 1990) . Important species recognition cues in birds may include vocalizations (Grant & Grant 1996) , plumage (Kroodsma 1974), morphology (Ratcliffe & Grant 1983) and display behaviour (Crook 1963) .
Young individuals may learn to recognize their own species by imprinting on parents or siblings. Filial imprinting refers to the acquisition of social preferences expressed early in life, notably the 'following response' of precocial birds (reviewed by Bateson 1966; Bolhuis 1991) . Sexual imprinting is the process by which young individuals learn species-specific cues that enable them to find a conspecific mate when adult. Mate choice has long been considered a largely innate process (Lande 1981; Andersson 1986), but there has been a growing awareness that learning may be involved (Laland 1994; Grant & Grant 1997; Price 1998; ten Cate & Vos 1999; Slagsvold & Hansen 2001) . In birds, both sexes seem to be affected by sexual imprinting, and the initial sexual imprinting is consolidated during courtship (Bischof & Clayton 1991; Immelmann et al. 1991; Kruijt & Meeuwissen 1993) . Sexual imprinting has been documented in some mammal species (Kendrick et al. 1998; Penn & Potts 1998) , and in more than 100 bird species (reviewed by ten Cate & Vos 1999), including great tits, Parus major, and blue tits, P. caeruleus (Slagsvold et al. 2002) .
Intrasexual competition for breeding resources such as mates and territories is widespread (e.g. Andersson 1994; Brandtmann et al. 1999; Kemp & Wiklund 2001) . Possible evolutionary advantages of intrasexual aggression during the breeding season include defence of territory, monopolization of mate and protection of parentage. Intrasexual aggression primarily takes place between individuals of the same species since they compete for the same resources.
Few studies on imprinting concern intrasexual interactions. Vos (1994) showed that cross-fostered zebra finch, Taeniopygia guttata, males were more aggressive to males than to females of the familiar morph, but not the
